We use data from the Displaced Worker Survey supplements of the Current Population Survey from 1984 to 2012 to investigate the differences in job loss rates between workers in the public and private sectors. Our focus is on the extent to which recessions affect the differential between job loss rates in the two sectors.
Introduction
As government budgets have tightened in the aftermath of the Great Recession, increased scrutiny has been placed upon the compensation received by public sector workers.
Commentators such as Zuckerman [2010] have suggested that public sector workers are overpaid, while others such as Allegretto and Keefe [2010] have argued that their compensation packages are appropriate, particularly because they tend to have more education than their private sector counterparts. Most of the focus has been on wage and salary differentials, although pension benefits have also received some attention (Bewerunge and Rosen [2012] ). However, a compensation package consists of non-pecuniary as well as pecuniary components. An important non-pecuniary benefit is job security. Assuming that workers are risk-averse, then jobs that offer more security are worth more than those that offer less, ceteris paribus.
It has been argued that government employment has a sizable advantage over private sector employment in this respect. Thus, for example, according to Biggs and Richwine [2012, p. 4 ], "It is well known that government employees enjoy considerably more job security than private workers," and Goldberg [2014] asserts that "Government employees are essentially unfireable." In the popular press, several commentators have stated that even during the Great Recession, government jobs were secure. At the beginning of a piece on this topic, Kittle [2012] asks and answers a question: "Looking for job security in economically trying times? Go government."
1 Similarly, Curry [2011] characterizes federal employment as being "recession proof."
However, others assert that while public sector workers enjoyed more job security than private sector workers in the past, this advantage decreased in the Great Recession: "The public sector looks far, far worse now than it did then…Local government employment actually grew in the past two recessions by 7.7 percent and 5.2 percent for each respective period. This time around, it's hemorrhaging jobs" (Covert [2012, p. 6] ). Similarly, Polak and Schott [2012, p. 3] write in the New York Times, "In the past, local government employment has been almost recession-proof. This time it's not."
Are the premises behind such statements correct? Previous research has documented that the impact of a recession upon the likelihood of job loss varies with worker characteristics such as gender, race, and educational attainment. 2 Some attention has been paid to the differences between public and private sector workers in this respect. However, as noted below, the manner in which the public-private differential varies over the business cycle, and whether it even makes sense to lump together employees of federal, state, and local governments into a single "public"
category, have not received much attention. This paper examines the extent to which public sector employment has been relatively recession-proof in the past, whether previous patterns with respect to job displacement held during the Great Recession, and whether the experiences of federal, state, and local government workers have been similar.
Understanding public-private sector differences in job loss probabilities can help inform the ongoing debate over the compensation of government workers. Further, analyzing labor market dynamics in the public sector is important in its own right, given the significance of government employment in the United States-about 2.0 percent of the U.S. labor force work for the federal government, 3.8 percent for state governments, and 10.5 percent for local governments (U.S Census Bureau [2014] ). 3 In short, any program that seeks to improve the operation of labor markets needs to take into account the behavior of public sector employment.
Section 2 surveys the existing empirical research on job loss. Section 3 discusses the data set employed in this study, the Displaced Worker Survey supplements to the Current Population Survey. In Section 4, we specify the econometric model and present the basic results. We find that public sector jobs do offer more job security than private sector jobs, and this advantage widens during recessions. Section 5 explores whether the basic results hold for various subgroups in the population. One interesting result is that while public sector employment generally confers an advantage to both genders during recessions, the advantage is greater for males. Also, during recessions, the relative advantage of being in the public sector is greater for workers who have not graduated from college than for those who have. Section 6 concludes with a summary and some suggestions for future research.
Previous Literature
Research examining public-private sector compensation differentials has a long history.
Starting with Smith's [1976a Smith's [ , 1976b Smith's [ , 1977 seminal series of papers, the focus has been primarily on wage differences. She estimates conventional human capital earnings functions, taking into account a list of worker characteristics including race, years of education, and a set of indicator variables for sector of employment (private, federal, state, and local). Later studies 4 refine Smith's methodology in various ways, but without changing her basic approach very much.
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A key result from this literature is that accounting for worker characteristics can lead to estimated public-private wage differentials that differ substantially from those suggested by the raw means. Indeed, for state and local workers, some evidence indicates that an apparently substantial advantage in earnings becomes small or even reverses sign once standard demographic characteristics are taken into account (Gittleman and Pierce [2012] ). In contrast, even after controlling for such variables, the wage advantage of federal workers remains large and statistically significant (Bewerunge and Rosen [2012] ). When it comes to analyzing other components of the compensation package, there would seem to be two lessons from this literature on wage differences. First, it is important to take into account worker characteristics, and second, one should allow for the possibility that any differentials can vary by level of government.
Another strain in the literature that is relevant to our research relates to the documentation of patterns of job loss over time. A key paper is Farber [2011] , which uses data from the Displaced Worker Survey (DWS) January supplements of the Current Population Survey (CPS) from 1984 to 2010 to examine how the incidence of job loss changed during that period, and in particular, how the effects of the Great Recession compared to the effects of previous recessions.
Farber presents a series of informative graphs plotting workers' job loss rates over time.
Consistent with expectations, the graphs show that the job loss rate was generally elevated during recessions, and that it was particularly high during the Great Recession. Farber also plots the time series of job loss rates separately by education level and finds that job loss rates varied 5 inversely with education. As well, he looks at how displacement rates differ by age of workers and shows that the rates were highest for the youngest groups of workers. Hipple [1999] and Gardner [1995] also discuss summary statistics from the DWS. Much of the other research analyzing job loss over time is surveyed in Farber's [2010] study. Taken together, the various papers show that the incidence of job loss changes substantially during recessionary periods.
Further, the papers reinforce the notion from the literature on wage differentials that it is important to take demographic differences into account in analyses of job loss.
Two studies have focused explicitly on public-private sector displacement differentials.
Farber [2010] uses data from the DWS from 1984 to 2008 to produce a series of figures showing job loss rates over time for both public and private sector workers. One graph divides the sample by education attainment, one by gender, and one by age. He also provides a statistical summary of the information by organizing the data into a set of cells based on individual characteristics such as education, gender, and age, and estimating several weighted least squares regressions of the log-probability of job loss on a set of covariates defining the cell. He concludes that the public-private sector gap in job loss rates narrowed over time. For example, the public sector job loss rate was 57 percent lower than the private sector job loss rate in the 1980's and narrowed to 49 percent in the 2000 's (Farber [2010 ).
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Farber's main goal in this study is to estimate the effect of tenure on job loss, and therefore there is no reason for him to distinguish among employees who work for different 5 One issue that has not received much attention in the literature is whether differences on the demand side have contributed to public-private differentials in displacement rates. Perhaps the demand for public sector workers is less sensitive to the business cycle than that for private sector jobs. For example, the number of public school students does not decrease during a recession, and some jobs in the public sector, such as welfare administration, might actually be countercyclical. (1990, 1991, 2001, and 2007 Fraenkel [2013] , the job market for teachers differs from that for other government workers. In particular, public school teachers generally must earn a bachelor's degree and attend a pre-approved teaching program in order to gain a license. Further, in many jurisdictions, teachers have formal tenure contracts. These unique aspects of the market for teachers might make it inappropriate to pool them with other workers. We therefore exclude them from our basic model, and estimate a separate regression that includes only teachers.
The DWS is meant to capture worker terminations that are the direct result of business decisions of the employer unrelated to the preferences and choices of the impacted employee. 6 Marital status has been found to be a significant determinant of employment experience in other contexts as well. While the reasons are not clear, some psychologists have argued that there is pervasive discrimination against single adults. See DePaulo and Morris [2005] . 7 The main reason for observations being excluded from the analysis sample was absence of a response to the question about sector of employment. We lost 224,215 observations because this variable was not reported. 8 We exclude the observations on 100,268 individuals who were self-employed.
Examples include a plant closing, a layoff, and the abolition of a job. It is not intended to account for voluntary job changes such as quits (Farber [2011, p. 13] firms may try to reduce employment without laying off workers by cutting or failing to increase wages. Another possible drawback to the DWS is that, because it asks about the respondent's experience over a period of several years, it might be affected more by recall errors than some other surveys. Further, as is generally the case, survey data may be less accurate than administrative data. In particular, respondents may misreport the sector in which they work, which would have the effect of biasing downward our estimated effects of sector upon job loss.
However, despite these limitations, the DWS remains an invaluable source of information on job loss.
Dating recessions. One of our goals is to estimate how workers in the public and private sectors fare during recessions. Given the structure of the DWS, it is not straightforward to characterize whether a given observation is associated with a recession. Specifically, the survey question does not ask the precise year during which an individual lost his or her job, but rather only whether the worker was displaced during the three-year period prior to the survey.
Therefore, for purposes of determining whether a given job loss occurred during a recession, the relevant year is not the year in which the survey was taken. For example, one of the recessions during our sample period began in July 1990 and ended in March 1991, but the relevant survey is not the 1990 survey, since it covers the period starting January 1987 and ending December 1989.
Rather, questions that pertain to this recession should refer to the 1992 survey, which covers the period 1989-1991. We characterize an observation as being in a recession if any of the three years preceding it included a recession, as determined by the National Bureau of Economic
Research. This will inevitably lead to misclassifications, since within any three-year period that includes both recession and non-recession years, some individuals will have lost their jobs during one of the latter years, even though the observation is classified as a recession. Such misclassifications will likely lead to underestimates of the effect of recessions on job losses.
Summary statistics. correction does not vary with worker characteristics or time. Nevertheless, it is entirely sensible, although one must be cognizant of the fact that, to the extent there are errors in the data with respect to the timing of job losses, it could bias our estimates of the impact of recessions. Farber [1997] explains in detail several other technical issues that arise when using the DWS data, for example, there is no information on multiple job losses during a single year-year period. We use the DWS data as adjusted by Farber, and we are grateful to him for making them available to us.
While these sectoral differences are striking, their interpretation requires caution because they might be due to differences in workers' characteristics, at least to some extent. Table 1 includes definitions and summary statistics for key demographic variables for private sector workers; federal, state, and local government workers (excluding teachers); and teachers, respectively. Consistent with previous research (see, for example, Bewerunge and Rosen [2012] and Gittleman and Pierce [2012] ), worker characteristics differ substantially across sectors. For example, on average, public employees at all levels have more education than private sector employees. The workforces at all levels of government (excluding teachers) have a higher proportion of black workers than the private sector. In terms of marital status, private sector workers are more likely to have never been married than public sector workers. Workers' average age in the private sector is somewhat lower than the average ages in any of the public sectors. In the next section, we investigate the extent to which these and other differences in worker characteristics can explain the differences in displacement probabilities.
Econometric Specification and Results
Basic setup. There is some controversy about the best econometric strategy when the left hand side variable is dichotomous. Some argue for using a nonlinear estimator such as probit.
However, we follow Angrist and Pischke [2009, p. 94] , who observe that ordinary least squares provides the best linear approximation to the conditional expectations function, and hence, in a context like ours where censoring is not present, is the appropriate estimator. 10 Specifically, we estimate a series of linear probability models in which the dependent variable is Lostjob, which equals one if the respondent lost his or her job in the three years prior to the survey year and is 10 However, as shown in the online appendix, when we re-estimated the model using a probit estimator, the marginal effects were quite similar to those from OLS.
zero otherwise. The model includes the standard set of worker characteristics listed in Table 1 .
To control for whether a given observation is from a recession (other than the Great Recession),
we include the dichotomous variable Recession, which takes a value of one whenever a recession (other than the Great Recession) occurred during the three years prior to the survey. As noted above, the three-year window is needed because the survey asks only whether a worker lost his or her job during the three years immediately preceding the survey, and not the specific year. on the probability of job loss was less for government workers than for private sector workers. A similar pattern holds for the Great Recession. The probability of a private sector worker being displaced was 3.2 percentage points higher, other things being the same. The point estimates on the interaction terms for all government workers are negative, suggesting that the incremental effect of the Great Recession was less for them than for private sector workers. However, the 12 The major occupational and industry codes were changed in 2004 (Bowler, et al. [2003] ). We sorted the occupations into 17 categories; given the coding changes, some judgment calls were required when determining the category to which a given job should be assigned. 14 interaction with Federal is small in absolute value and insignificant.
In column (2) of Table 2 , we augment the model with demographic variables. The coefficients on the sectoral variables remain negative and statistically significant, although their magnitudes are somewhat smaller. Note the contrast between this result and the finding in the literature that public-private wage differentials narrow substantially when demographic differences are taken into account, and sometimes disappear altogether. 14 The coefficients on the demographic variables themselves are generally as expected. The probability of job loss falls as the level of education rises. For example, a worker who completed college was 3.7 percentage points less likely to lose a job than a worker who never finished high school, other things being the same. Compared to white workers, black workers were 0.94 percentage points more likely to lose their jobs in any given period, while Asian workers were 1.0 percentage points less likely.
Single workers were more likely to lose their jobs than their married counterparts. Widowed, divorced or separated, and never married workers were, respectively, 2.9 percentage points, 2.5 percentage points, and 1.2 percentage points, more likely to be displaced than married workers.
Finally, the coefficients on age and its square imply that the probability of job loss first increases with age and then decreases after about 29 years of age.
The third column of the table shows the results when time and state effects are added.
The coefficients are barely affected. Finally, column (4) includes the occupation variables. While the coefficients on the sectoral variables are somewhat smaller when occupation is taken into account, the qualitative story is essentially the same.
The regression coefficients allow us to recover the expected probability of a job loss in Table 3 . These figures are simply a convenient way to summarize the data, and allow us to address the question posed in the title of this paper: Are government jobs recession-proof?
Comparing the first and second rows of the table, we see that during the Great Recession, the probability of a job loss increased for workers in the private and federal sectors, but went down for state and local workers, holding worker characteristics constant. 15 In that sense, employment in the federal government was not recession-proof, while state and local employment was. Such heterogeneity within the public sector is also found in a comparison of the first and third rows, which shows that during recessions other than the Great Recession, the probability of being displaced fell for federal and state government workers, but increased for local government workers.
As another way to characterize the data, in the bottom half of Table 3 we use the figures in the top half to compute the differences in the probabilities of a job loss between workers in the various levels of government and their private sector counterparts. Thus, for example, the entry -0.0420 means that during non-recessionary periods, federal workers were 4.20 percentage points less likely to lose their jobs than private sector workers, other things being the same. The advantage to federal workers increased to 5.3 percentage points during the Great Recession, and was 6.5 percentage points during other recessions. This widening of the public-private differential is also present for state and local government workers. Tables 2 and 3 are as follows. First, accounting for differences in worker characteristics does not eliminate sectoral differences in the likelihood of losing one's job. During both recessionary and non-recessionary periods, the probability of job loss is higher for private sector workers than for public sector workers at all levels of government. Second, the probability of displacement for private sector workers increased during both the Great Recession and earlier recessions during our sample period, but it is not quite so straightforward to characterize the experience of public sector workers during recessions. Job loss rates sometimes increased and sometimes decreased during recessions, depending on the level of government. Also, the impact of the Great Recession on displacement rates for public sector workers was somewhat different from that in previous recessions. Third, the difference between public and private sector displacement rates increased during recessions for all groups of public sector workers. A fair summary is that public sector jobs, while not always recessionproof, often offer more job security than private sector jobs. Further, this advantage increases during recessions. In this respect, the Great Recession has not been very different from other recessions in recent years.
Summary. The main takeaways from

Results for Subgroups
Our basic model assumes that the public-private differentials in the probability of a job loss are the same regardless of worker characteristics. We now explore the outcomes when this assumption is relaxed.
Probabilities of Job Loss By Race
It is well documented that blacks and whites have very different experiences in the labor market. Couch and Fairlie [2010, p. 230 ] attribute such differences to discrimination, and note that when unemployment is widespread, there is "less pressure on employers who have a taste for discrimination to hire minority workers because there is a greater availability of whites who are likely to have desired skills." In light of these observations, it makes sense to see whether public-private differences with respect to job losses are the same for whites and blacks. 16 We therefore re-estimate the basic model from column (4) of Table 2 separately for the two groups.
The estimated coefficients are reported in the online appendix. As before, we report the associated probabilities of being displaced, and the public-private differences in these probabilities, ceteris paribus.
The results are reported in Table 4 . Consider first the estimates for whites. Given that they comprise most of the sample, it is not surprising that the figures essentially mirror those from Table 3 . Comparing those estimates with the ones for blacks in the next panel, the most striking (although unsurprising) finding is that in every cell except one the probability of losing one's job is higher for blacks than whites. (The exception is state workers during the Great Recession, where the point estimates of the probabilities for blacks and whites are essentially the same, although they are statistically different because of the large sample sizes.) However, the direction of the impact of recessions on displacement probabilities is generally similar for both races. Moving to the last two panels in the table, we see that for both blacks and whites, the 16 We exclude Asians, Indians and Alaskans, and "other" races from these calculations because, as suggested by the coefficients in Table 2 , their experience with displacement is different from that for blacks. For the sake of brevity and particularly because our sample does not have many observations on individuals in these groups (see Table 1 ), we do not compute public-private differences in displacement probabilities for them.
advantage of government employment in terms of a lower risk of job loss generally widens during recessions. In short, whites and blacks do not differ substantially with respect to how their probabilities of job loss compare to their counterparts in the private sector, although again, the baseline probabilities of losing a job are higher for blacks.
Probabilities of Job Loss by Gender
Just like race, it has been well documented that gender has an important effect on employment, perhaps because of discrimination or because within the broad occupational classifications available in conventional data sets, men and women have different kinds of jobs.
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This suggests that experience with job loss and its interaction with sector of employment might differ by gender as well. We therefore re-estimate the basic model from column (4) of Table 2 separately for males and females. The regression results are reported in the online appendix. The probabilities of being displaced and the public-private differentials are reported in Table 5 . The figures indicate that in the private sector, males have a higher probability of job loss than females, both during recessionary and non-recessionary periods. However, the story with respect to gender differences is less clear for public sector workers. For example, during the Great Recession, female workers at all levels of government had higher displacement rates than their male counterparts, other things being the same. However, during other recessions, female government employees had lower displacement rates than their male counterparts.
The figures reported in the bottom part of Table 5 indicate that public-private sector differentials for males were substantially larger than for their female counterparts, and the differentials for both genders increased during recessions. During recessions, the differential in favor of public sector male employees over their private sector counterparts was generally in the range of six to eight percentage points. The comparable differential for females in the public sector was in the range of two to four percentage points. In short, while public sector employment conferred an advantage to both genders during recessions, the advantage was greater for males.
Probabilities of Job Loss by Education
Journalistic accounts have noted that, "The more educated you are, the less vulnerable you are to recession-related job loss" (Hawkins et al. [2009, p. 5]) , and careful studies such as
Farber [2010] have indeed documented that the probability of losing one's job falls with level of education. We therefore re-estimate the basic model from column (4) of Table 2 separately for workers who graduated college and those who did not. The regression results are reported in the online appendix, and the associated probabilities of being displaced are reported in Table 6 .
During both recessionary and non-recessionary periods and in every sector, the probability of losing one's job is lower for college graduates, ceteris paribus. The figures at the bottom of the table indicate that the public-private differentials in displacement probabilities generally widen during recessions for both those with and without college degrees. However, the advantage of public sector employment in this respect is greater for workers who have not graduated from college.
Probabilities of Job Loss for Teachers
As noted above, due to the unique features of the market for teachers, we estimate a separate model using only respondents who are teachers. In effect, then, we are comparing 20 teachers who work in the public sector to their private sector counterparts. Because the great majority of public school teachers in our sample are employed by local governments, we include a single "public" variable rather than a breakdown by federal, state, or local employment. The regression results are available in the online appendix.
The associated probabilities of job loss are reported in Table 7 . Mirroring the results from our basic model, during both recessionary and non-recessionary periods, private school teachers have a higher probability of losing their jobs than public school teachers, other things being the same. The probability of being displaced increases for teachers in both sectors during recessions.
There are no clear patterns with respect to how recessions affect the size of the public-private differential. Relative to non-recessionary periods, the advantage of public school teachers was larger during the Great Recession, but smaller during other recessions.
Summary and Conclusions
We use a sample of over 800,000 workers taken from the Displaced Worker Survey January supplements of the Current Population Survey from 1984 to 2012 to study job loss differentials between public and private sector workers, and how these differentials change during recessions. We find that workers in all levels of government are substantially less likely to be displaced than their counterparts in the private sector even after differences in worker characteristics are taken into account. During non-recession years, employees of the federal government are 4.2 percentage points less likely to lose their jobs than private sector workers; the comparable figures for employees of local and state governments (other than teachers) are 4.2 percentage points and 3.3 percentage points, respectively. These differences are larger during recessions; that is, the advantage to being in the public sector widens during recessions. This conclusion applies to both males and females, whites and non-whites, and college graduates and non-college graduates. Due to the idiosyncrasies of the market for teachers, we analyze teachers separately, and find the same general tendency: during both recessionary and non-recessionary periods, the probability of private school teachers losing their jobs is greater than that for public school teachers, other things being the same.
It has been argued that the value of job security should be quantified and factored into the calculation of compensation when making comparisons of public and private sector workers [Biggs, 2011a and 2011b] . If so, any advantage that public sector employees have over their private sector counterparts with respect to pecuniary compensation would widen, other things being the same. A contrary view, expressed by Munnell and Fraenkel [2013, p. 5] , is that including the value of job security in a calculation of compensation would be inappropriate because there are many other non-monetary differences between public and private sector work, and some of them, such as cramped and relatively unpleasant working spaces, could move the differential in the opposite direction. However, just because one cannot quantify the differences in all the components of compensation packages does not mean that one should ignore any differences that can be estimated. If nothing else, such estimates could inform discussions of whether any disamenities of public sector employment could be large enough to offset the value of enhanced job security. Doing such a calculation is beyond the scope of this study. However, by estimating the public-private differences in the probability of job loss, the estimates in this paper provide the necessary first step for answering this important question.
That said, one must be cautious when interpreting the public-private differentials estimated in this study or any other. Although we control for a wide range of demographic and job characteristics, the interpretation of estimated differentials is always clouded by the fact that missing variables might be important, including unobservable worker characteristics. Further, as Gittleman and Pierce [2012] note, conventional econometric analyses of compensation differences do not account for the forces behind the estimated differentials. In particular, political institutions likely play an important role. These are important topics for future research. Table 2 . The first bank of numbers shows the probability that an individual in a given sector is displaced depending on whether or not a recession is taking place. The second bank of numbers shows the difference in the probability of being displaced between an individual in a given government sector and an individual in the private sector. Standard errors are in parentheses. A (***) indicates that the variable is statistically significant at the 1 percent level, a (**) at the 5 percent level, and a (*) at the 10 percent level. -0.0660*** -0.0439*** -0.0538*** (0.00380) (0.00410) (0.00442) 2 separately for whites and blacks. The first bank of numbers shows the probability that an individual in a given sector is displaced depending on whether or not a recession is taking place.
The second bank of numbers shows the difference in the probability of being displaced between an individual in a given government sector and an individual in the private sector. Standard errors are in parentheses. A (***) indicates that the variable is statistically significant at the 1 percent level, a (**) at the 5 percent level, and a (*) at the 10 percent level. Table  2 separately for males and females. The first bank of numbers shows the probability that an individual in a given sector is displaced depending on whether or not a recession is taking place.
The second bank of numbers shows the difference in the probability of being displaced between an individual in a given government sector and an individual in the private sector. Standard errors are in parentheses. A (***) indicates that the variable is statistically significant at the 1 percent level, a (**) at the 5 percent level, and a (*) at the 10 percent level. Table A7 for public and private school teachers only. The first bank of numbers shows the probability that an individual in a given sector is displaced depending on whether or not a recession is taking place. The second bank of numbers shows the difference in the probability of being displaced between an individual employed in the public sector and one in the private sector. Standard errors are in parentheses. A (***) indicates that the variable is statistically significant at the 1 percent level, a (**) at the 5 percent level, and a (*) at the 10 percent level.
